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1.0 INTRODUCTION

Over the last 17 years many uses of TMA (trimethyl
aluminum) trails in the upper atmosphere have been made by
various experimenters (Blamont et al, 1961; Armstrong, 1963;
Rosenberg et al, 19€4). In addition to measuring winds and
diffusion rates, (Authier et al, 1962, 1963, 1964; Authier,
1964; Harang, 1964; Golomb et al, 1967, 1972; Fees et al,
1974) have also measured temperature by studying the temjpera-
ture dependent vibrational-rotational intensity distributicr
of the blue-green system of AlO (Bzz+ - X2£+) ger.erated when
TMA is exposed to sunlight in the presence of atomic oxvgen

— S

(see Figure 1),

Recent experiments under the direction of AFGL
(Aladdin, Aeolus, etc.) have centered around rocket released
puffs of TMA on the downleg of a rocket trajectory from 180 km
down to 120 km with approximately 10 km spacing (see Figure 2).

A program involving one rocket payload for winds and
temperature studies was conducted at White Sands Missile Range
on 24 September, 1977. In this case the rocket made only one
release at approximately 160 km altitude at 5:00 A.M. local
time during morning twilight (8° solar depression). The ex-
perimental procedure consisted of observing the top and bcttcm
of the cloud for 30 to 40 second periods. In general, ade-
quate signal to noise ratio is maintained until 1 or 2° sclar
depression although, after this length of time (approximately
20 minutes) from an initial release at say 8° solar depression,
only at the lowest altitudes 120-130 km are there "sharp"
enough features to permit altitude discrimination in the spec-
trometer's line of sight and accurate photographic triangufgi
tion of altitude. In this program, only 12 minutes of data
was taken with the above limitation being reached more quiclly
at the higher altitudes available in this particular
experiment.
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Figure 1. The B2L' and X2I' Levels of the Al0 Molecule.
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2.0 INSTRUMENTATION AND PROCEDURE

The heart of field instrumentation is a 1/2 meter
Fastie-Ebert scanning spectrometer. The input optics is a
50 cm focal length F/5.0 lens which "images" the input slit
upon the sky as a horizontal slit 7° wide by .06° high. The
spectrometer is co-mounted on a tripod adjustable in eleva-
tion and azimuth along with a secondary electron conduction
(SEC) vidicon low light level television camera (and a 35 mm
photographic camera as backup) for both boresight recording
and real-time aiming of the spectrometer. The grating of the
spectrometer is tilted to scan in wavelength by a synchronous
motor through an adjustable cam mechanism at a rate of one
scan every five seconds. Photoelectron pulses from the photo-
multiplier are processed with standard "nuclear" counting
electronics and recorded on a high speed (60 ips) magnetic
tape recorder. Also recorded are a sample of the 60 Hz wave-
form driving the synchronous motor scanning the spectrometer
and audio comments of the person aiming the spectrometer. A
block diagram of the Field Instrumentation is shown in Figure 3.

The boresight TV camera is recorded on a video tape
recorder along with time from a digital clock superimposed on
one corner of the video frame. Also recorded on the video
tape recorder's audio channel is the commentary of the "aimer"
describing what he is pointing the instrument at as well as
when he is moving it or holding steady on some feature (see
Figure 4).

The aimer makes use of a TV monitor for aiming in
addition to various direct sights mounted on the tripod. He
also has view of a chart recorder displaying the spectrum be-
ing recorded in order to ascertain the quality (amplitude)
of the spectra from a particular feature.
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After the experiment certain calibrations are re-
corded. An iron-neon hollow cathode lamp is scanned tc es-
tablish the wavelength calibration of the spectrometer and the
shape of the spectrometer's slit function. A light box (LDF
#6) with a radiance calibration traceable to an NBS quartz-
iodine irradiance standard is scanned to establish the varia-
tion of the spectrophotometer's sensitivity with wavelength.
Records of the photomultiplier output, with the spectrometer
scan stopped, versus the step number of the calibrated aper-~
tures in the lightbox are used to establish the amplitude
linearity of the counting-recording system. In a photon count-
ing scheme such as this, counts are lost at higher counting
rates due to "dead-time", Prior to the experiment boresight
calibrations using a several kilometer distant light source
are made to align all the sights as well as markers on the
boresight TV monitor and fiduciaries on the photographic
camera with the very narrow (vertically) field of view of the
spectrometer. Later, during data reduction, playback of the
TV recording of this boresight calibration will again allow

us to place markers on the TV monitor used for playback.




3.0 DATA REDUCTION

Data reduction was carried out in the following

steps. A block diagram of data reduction is shown in Figure 5.

1.

The

Digitize Data - The tapes brought back from the field
are "replayed" and the photon counts are totaled every
1/60th of a second using as a clock the recorded 60 H:z
waveform originally driving the synchronous motor on the
grating drive. The totalized counts are recorded on a
digital tape recorder whose operation as well as the
counting and interface to the analog "playback" tape
recorder is handled by a microprocessor based system.

following programs are used on the AFGL CDC 6600 computer:

Program CONVERS - The "stranger" type digital tape
created above is converted to a SCOPE format file by
CONVERS.

Program ALO TAPE DUMP - Prints all of the data on the
high speed printer in an easy to examine format together
with a running index to keep track of position along the
tape (see Table 1).

Program LB AVG takes sections of data, that have been
identified by examining the dump above as observations
of the lightbox at various aperture steps, and computes
the average count corresponding to the lightbox steps 0,
1, 2, 4, 8, 16, . . « ., 1024 (see Table 2).

Program LBTAU takes the averages computed above (k')
plus the measured "hole factors" for each attenautor
step on the light box (k) and adjusts the parameters

a, By T in the expression below for best fit to properly
weighted values of k and k'.

K = o k + B

1+ (ak + B) 1
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where k' = measured counts
k = cutput of lightbox
T = dead time

o = constant of proporticnality since the hole
factors for the aperture steps of the light-

box are in arbitrary units, not counts

B = an additive constant representing the dark

current of the photomultiplier.

Frem this point forward in the data reduction the
data can be corrected to remove the non-linearity introduced
by the dead time inherent in the counting by *he expression

k'

" o _ B
ko= 1 - T o

where k" is the corrected counts (see Figure €).

6. Program KITQPL makes plots on the CRT plotter of the raw
data once the starting points of the scans are established
from examining the dump of data in ALO TAPE DUMF. These
"quick plots" can be visually correlated with the video
tape boresight record by comparing the relative amplitude
of the quick plot with the apparent brightness of the
Al0 image in the field of view. Once this timing has
been established, a table is crcated of sequential scan
numbers on the data tape versus the identificaticn num-

bers on the video boresight record (see Figure 7).

7. Program KITSTPL makes strip plots nn computer printout
of the data tapecs. Groups of sequential scancs of the same
feature in the TMA release are summed. Summed scans of
the lightbox are plotted this wuy to estiklish the varia-
tion of sensitivity with wavelength of tie instrument
using the known calibration curves of the lipghtbeox

(traceable tuv KBS). This slight variation of sensitivity
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o
(~5% over 100 A) is used later to correct the data in
MATCH (see Figure 8).

Scans of the iron hollow cathode lamp lines establish
the wavelength calibration of the spectrometer system
as well as the actual shape of the slit function.

Program KITSLIT takes the summed scans across selected
lines and fits a triangular slit function to them, adjust-
ing an arbitrary multiplicative constant, a background
pedestal, the horizontal position and the width. Then
scans of different lines can all be normalized and plotted
on computer printout as shown in Figure 9. An accurate
slit function can be deduced from this composite by hand
drawing smoothed sections at the top and bottom of the
straight line of the triangular function (physically, the
sharp corners of the geometric optically correct triangu-
lar slit function are rounded off by diffraction).

Program SYN calculates a synthetic AlO spectra. The
technique is similar to Harang (1966). The molecular
parameters of Tyte and Nicholls (1964) are used to cal-
culate the position of the rotational-vibrational lines.
Populations of various rotational and vibrational levels
are derived from the Boltzmann distribution law assuming
thermal equilibrium with the ambient air which would ap-
pear to be a valid assumption up to approximately 170 km
where the collision rate is 10/sec; the f-value of the
Al0 electronic transition is generally assumed to be 0.1
to 1.0 (Harang, 196€) implying that each molecule has 1 teo
10 seconds or 10 to 100 collisions to attain thermal
equilibrium between excitations. The solar excitaticn
used is taken from the Utrecht Atlas (Minnaert et al,
1940). The hand strength with Franck Condon facters is
used to calculate absorption for various vibrational
levels.
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Figure 9. Slit Function Curve
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10.

Assuming dynamic equilibrium between vibraticnal levels
and between rotational levels relative intensities can
be assigned to each rotational line in the bands of a
sequence.

The intensities of the first 75 rotatiocnal lines of each
branch (P and R branches) in the first three bands of the
AV = 0 sequence are then convolved with the experimentally
measured slit function derived in KITSLIT. This convolu-
tion is then tabulated every 1/u Z and every 50 degrees
from 250°K to 1050°K and stored as a permanent file.

Plots of synthetic spectra are shown in Appendix B.

Program MATCH is the heart of the data reduction scheme.
Inputs to MATCH are synthetic spectra from SYN already
convolved with the slit function at 1?2 temperatures ard
the digitized spectrometer output. Groups of scans are
summed or lumped as determined by the examination of
quick plots from KITQPL and the study of the boresight
records. The spectrometer output is then corrected for
amplitude non-linearity or dead-time with subroutine

FKAY using constants supplied by program KITAU. Correction
is then made for variation of sensitivity with respect to
wavelength using a linear approximation derived from the

calibration scans of the lightbox.

The data points in the lumped measured :cans are then
compared to each of the 19 synthetic spectra. Iterative
adjustments are made to the exact horizontal (wavelength)
position of the measured scan, a multiplicative factor
which scales the synthetic spectra to the measured scan,
and an additive constant which is added under the syrn-
thetic spectra as a pedestal. The iterative adjustments
of the three variables described abtove and shown graphi-
cally in Figure 10 are made using as a criterion for test
fit of the measured points to the synthetic curve the

likelihood that the measured points result from a curve

18




MEASURED SPECTRUM

SYNTHETIC SPECTRUM AT
A PARTICULAR TEMPERATURE

* A—>

ADJUSTMENTS TO OBTAIN OPTIMUM FiT

A = ADDITIVE CONSTANT=BACKGROUND PEDESTAL
AR = MULTIPLICATIVE CONSTANT =SCALING FACTOR

A = HORIZONIAL SHIFT=WAVELENGTH ADJUSTMENT

Figure 10. Adjustments Used in MATCE
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same as the synthetic but made noisy according to Poisson

statistics., The likelihood function is the product of

the probabilities at each point in the measured scan

that the point results from Poisson distributed errors
about a point at the same wavelength in the synthetic
spectrum. Incidentally, this type of maximum likelihood
function procedure simplifies to become a least square

fit when the errors in the measurement are Gaussian. It
has been determined that in this application, involving
counting randomly arriving photons which is properly
described by Poisson statistics, with a fairly low number
of counts at each point in the measured spectrum, con-
sidering that CGaussian statistics become a poorer approxi-
mation to Poisson statistics at smaller counts with a
consistent bias from the skewed nature of the Poisson dis-
tribution and that the temperature deduced by this tech-
nique varies monotonically with the slope of the data
points, use of least squares fitting rather than the maxi-
mum likelihood technique based on Poisson statistics re-

sults in a systematic error of as much as 15 degrees.

The temperature of the synthetic spectrum producing the
maximum likelihood function as well as the next higher
and next lower temperature and the three corresponding
values of the likelihood function are used to generate a
parabolic curve for a parabolic interpolation (see Figure
11). The peak of this parabola is used as the interpo-
lated temperature of best fit. More details are supplied
in Appendix A.

In Appendix B plots of the fourteen "lumped" or summed
scans of measured spectra are shown along with five syn-
thetic spectra closest in temperature to each of the
measured spectra. The measured spectra are corrected
for dead-time amplitude non~linearity and the variaticn -

of instrumental sensitivity with respect to wavelength,

20
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The measured spectra as well as the five synthetic
spectra are normalized to peak at 100 on the two decade

1 to 100 scale. The synthetic spectra are shown "sit-
ting on top of" a pedestal Cj/kj where Cj and kj are the
constants derived by the fitting procedure for best
match of the particular synthetic spectrum to the mea-
sured spectrum. Even though cnly the region from u4g2u Z
to 4886 X is used in the fitting procedure, more of the
measured spectrum including part of the spectrometer re-~
turn sweep is shown on the plot.
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4.0 RESULTS

The results of the September 1977 White Sands temper-
ature measurements are summarized in Table 3. Since there was
only one puff or cloud, the data was taken from points near
the top and near the bottom of the cloud rather than from the
center of each in a series of small puffs as would usually be
done in this sort of experiment. An average temperature for
the observations of the top of the cloud weighted by 1/0? is
622°K with an overall o of 22°K. Disregarding the three weak
measurements where there may have been instrumental problems,
the average is 628°K with a o of 16°K. An average temperature
for the observations of the bottom of the cloud with or with-
out the two weak measurements was 578°K with an overall o of
14°K,

Some of the scatter of individual measurements,
particularly at the bottom of the cloud, is a result of having
in the line of sight to the bottom, the more rapidly diffusing
upper part of the cloud. In general, only the earliest mea-
surements of Al0 at altitudes as high as these are accurate
for reasons of altitude spread along the line of sight through
the cloud.

Better altitude resolution could have been had if
the elevation angle of the line of sight were to have been
lower; however, in the case of the White Sands site the logistic
requirements precluded moving the observation site back 100-
200 km as would have been preferred. Also the accident of
having a very large release over perhaps 7-10 km rather than
the smaller "point" releases did not aid the altitude preci-
sion either.
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WSMR A10 TEMPERATURE
24 September 1977

File No. 2 AMUL = 0.3010 Calculations 19 June 78 ' |

|
i
j
Scan Temp. ;
Description No. Sum Peak Max. Amp. Time [°x o ;
TOP 1 8 7 210.5 117 11:59:38 650 6 |
BOT 1 16 8 207 .4 63 12:00:21 571 8
BOT 2 24 8 204.2 80 12:01:01 574 7 j
BOT 3 32 8 201.5 101 12:01:41 601 7 ]
TOP 2 49 5 194.9 210 12:02:58 621 6
BOT 4 54 3 193.8 130 12:03:18 606 11
BOT 5 58 9 191.5 13 Weak 12:03:53 600 20
TOP 3 68 8 186.1 23 Weak 12:0u4:4]1 574 16
TOP 4 76 9 183.5 23 Weak 12:05:23 594 13
TOP 5 86 5 179.7 23 Weak 12:06:03 5§75 18
BOT 6 93 6 177.9 11 Weak 12:06:41 572 28
BOT 7 100 8 175.0 91 12:07:21 §69
BOT 8 122 11 166.2 78 12:09:18 570 5
TOP 6 136 7 160.0 118 12:10:18 614

TABLE 3
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APPENDIX A

STATISTICAL DEVELOPMENT OF FITTING PROCEDURE




P

APPENDIX A

The general likelihood function where the error
distributions at each point are independent is

n

L. = T P,..(y.) ' 1

j i=1 Aij Yi (1)

where y; = table of values representing measurements at
successive points in the measured spectrum.

PAij(yi) = the probability that a point in the spectrum
having a long term average Aij would be mea-
sured as Yy in a single measurement.

A:: = k. 2.. + C. (2
1] j 1 ] )
where zij = table of values of synthetic spectra at wavelengths
corresponding to y; at the same i index and tem-
perature j.
kj =z an arbitrary multiplicative factor used to scale
the synthetic spectrum to the measured spectrum
and will be optimized to obtain the maximum like-
lihood at a given j.
Cj * an arbitrary additive constant added to the syn-

thetic spectrum to represent a constant background
or pedestal under the measured spectrum. It will
be optimized same as kj'

In this case where the distribution of individual
measurements about a long term average is a Poisson distribution

Y. g=Ass
(Aij) i 7%13

Prijvy) = STAL (3)

Combining (1), (2) and (3) and taking the logarithm of toth
sides
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tn L. =
n 3 s

" e~y

Cy; 2n(kj Zss

+ . - . ..
ij C]) (kJ z

13 + Cj) - nly!)] (W)

1
It is necessary now to find the maximum likelihood of &n Lj
as a function of k., C. and j independently. The third term
in (4) is not a function of the above so it can be ignored
for the time being. At any given j then the optimum kj and
Cj are those which allow the partial derivatives below (5),
(6) to be zero

9 &n L. n Y. Z:.
= 0= ] [ - z;.] (5)
j is1 kj zij ‘Cj ij
9 ¢n L, n Y
=0= J = - 1] (6)
j =1 %5 %53 T

Unfortunately there is no analytic solution for kj and Cj as
in the analogous procedure for a Gaussian distribution (least
squares). The Newton Rapsohn method will be used to effect a

solution.
Pt
f.(k:yC.) = 0 = - zZ.. (7)
317737 i=] k zij ¥ CJ iz 13
(k.yC) = 0= ) Ji (e)
g. s 9L = = - nNn
37973 7155 %3 TG
in general
af(ko,co)
£(kg + 8.5 Co + 8.) = 0 = £(k(,Cp) + 8 ——mp—o
9f(k,.,C.)
+ GC 0> 0 (9)
ag(ko,CO)
Blkg + 6,5 Co + 8.) = 0 = glkg, Cy) + &
9g(k,,C.)
070
+ 6C —r— (10)
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solving the right-hand side of both equations.

3b ]
g - f
8, * srg-a—';fz%- (11)

“ W - 3ok

]
f e _ g 5%
Sc * g —Ir g (12)

% 3% - 3 %
initial values of ky and C, are

Ko = Ypax = Ymin (13)

Co = Ymin (14)
new values for k and C are

k = k0 + GK (15)

C = C0 + GC (16)

which are iterated until 6k/k and GC/C are both less than
107° or so. Convergence to the 107° criteria takes five or
six iterations.

Once optimum kj and Cj values are found correspond-
ing to a particular Tj the actual likelihood function at each
j can be computed. The Tj at which the likelihood function
is maximum is the temperature of best fit. The preceding Tj
along with Tj+1 and Tj+2 are used to generate a parabola

L = AT2 + BT + C (17)

The peak of the parabola, where 3L/93T = 0 ic used to indicate
an interpolated value of T. The shape of the parabola near
the peak is used tc deduce a Op in a manner similar to Dyer

(1970, unpublished) for least squares fitting (see Figure 11).
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APPENDTIX B

VISUAL VERIFICATION OF MATCH RESULTS
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PROGRAN ABP(OUTPUT 1 TAPES » TAPES» TAPES TAPE?» TAPE3®)
cc PROORAM THEOD

DINENSION TE(2)oM(2) WX(2))WY(2)eBE(2)1ALFA(2),52(28),112¢20)
DIMENSION FC(8+8),R(B,8),8BNV(B)+BNJ(B+80)ENI(8,80),APS(B,80)
DPIMENSION FR(3+3,80):FP(3:,3,00),JEX(O)
DIMENSION MJIR(80),.MJQ(E0)MIP(B0)+DLAP(@0)»BIP(B0)/BLAR(BO),»
1RIR(80)
COMNON TE-WeWXeWYBE»ALFA
COMMON/SFECTF/BLAP+BLARSBIP+BIR
WRITE(6+297)

297 FORMAT (30HIALQ PROGRAM 1940 FOLLOWING DATA USED )
REWIND 7
READ(S.295) IDATE +M0G
WRITE(4:2951) IDATE»MOG

295 FORMAT(16,12)

2951 FORMAT(1Xr16512)
READ (3,296) (JEXCIJEX)»ITJEX=1,5)
WRITE(6,296) CIEXCTUEX) » I JEX=L,S)

296 FORMAT(3H »%A10)
READ(5,109)TSOL»YSOL ,S0LO
WRITE(46,1092)TSOL,YSOL.SOLD

109 FORMAT(2F10.0+E12.4)

1091 FORMAT(1X,2F10,0vE12.4)
READ(S+111XCTECD) »W(I) pWXCI)oWYCIDeBECL) s ALFACI)»Iwts2)
WRITE(S» 11100 (TECI) o WC(I) s WXCI)oWY(I)+BE(L)s» ALFA(I)s1w1,2)

111 FORMAT(F12.,4,F11.5+F12.7+F9.6.,F9.7,F10.7)

1111 FORMAT(IX»F12.4vF12.3+sF12.7+F9.6+F9.7+F10.7)
READ(S, 12250 IMAX s JMAX
WRITE(6, 112126 INAX e JHAX

112 FORMAT(F20.3,2I3)
1122 FORMAT(1X,F20.3,213)
DO 113  Iw=1.IMAX
DO 113 II=1.IMAX
READ(S»114)LsLLIFC(I I)+R(IVED)
WRITECS,1141)LoLLsFCCIZII)eR(IVID)
114 FORMAT (212,E11.4,F7.3)

1141 FORMAT(1X»212,E11.4,F7.3)

113  CONTINUE
READ(S,» 122)M, TAX» ITAX» JNAX
WRITE(6¢1221)Me TAX» ITAX» JNAX

122 FORMAT(AID)
1221 FORMAT(1X,41I3)
IF(M)127+127,1233

127 DO 128 leg,IAX
DO 128 TI=1,1IAX
DO 128 J=1sJNAX
READ(S»180)TASIBsLO» JF» TReFPC(IvILe J) v JA» IRYTRyFR{I I+ )
WRITE(A,1801) 1A IB LAsJPeTFsFP(IvIXvd) v JOrIReTRyFR(IP11,.0)
180 FORMAT(2I3,14,13+F10.2,F10.3,213:F10,2,F10.3)
1801 FORMAT(1Xe213+14513+F10.2,F10,3+213+F10.2+F10.3)
128  CONTINUE
1233 READ(S,193)LL» JKAX
WRITE(S6,1931)LL JNAX
READ (5,193 M (IZ(L)+I1Z(L) sl w1 LL)
WRITE(S91931)CIZCL)s TTZC(L) ol mi, L)
193 FORMAT (1414}
1931 FORMAT(1X»1414)
READ(S¢11S)T+DEL T THAX
WRITE(S»1151)T,DELT, THAX
TBEGIN=T
115 FORMAT (3F10,1)
1151 FORMAT(1X,3F10.1)
292 FORMAT (26H THESE DATA ON TAFE IF 1 =,12)
WRITE(65292)M06
READ(S5,193 YISPECP,ILINE»ICON,TINV
WRITE(S+,1931)ISFECP ILINE» ICON, 1INV
123 CONTINUE
BT=1.0/¢GC. 495287
JAX= JMAX+L
V=0.0
Q=1.0
134 VUsV41.,0
GO=(W(2)-WX(2))sV-WX(2)eVRY
EXEXF (-GOROT)»
Q=04EX
IF(EX8200.0-1,0)1172,11701164
117 0V=Q
DD 120 LetsIMAX
VL=t
BOO=(W(2) -WX(D)YRUL WX (2)RUL SYL
UNe(1,0/0V)8FXI (-GOO®GT)
SNV (L )auN
120 CONTINUE
HaBF (D) -AIFaC2, 1.5

000720
000730
000740
000750
000760
000770
000780
000790
000800
000810
000820
000830
000840
0008350
000860
000870
000880
000890
000900
000910
000920
000930
000940
000950
000940
000970
000980
000990
001000
oo1010
001020
001030
001040
001050
001060
001070
001080
001090
001100
001110
001120
001130
001140
001150
001160
001170
001180
001190
001200
001210
001220
001230
001240
001250
001260
001270
001260
001290
001300
001310
001320
001330
001340
001350
001340
001370
001380
0013%0
001400
001410
001420
001430
001440
001450
001460
001470
001480
001490
001500
001510
001320
001530
001540
001550




146

147

148

179
174
178
176
154

153
1535

156

157

1352

150
355

143
144

165

142
161

D24,08BF (2)8BRE()DE(2)/(H(2)8W(2))
AJ=0.0

0=1.0

AJnAJ+] .0
A=AJE(AJ+1.0)
FJ=pBsA-DeASA

F=EXF (-FJsGY)
FAa(AJ+AI+1.0)8F
a=0+4FA
IF((FAR100.0/0)-1.0)147,147,146
0J=Q

DO 148 I=1.,1IMAX
Ysl-4
BB=BE(2)-ALFA(2)8(V40.5)
DO 148 J=1.JAX
SJ=J-1
8=(SJ¢+1.0)85J
FS=RRXS-DeSxS

F=EXF (-FS3GT)
SF=(SJ+S5J+1.0)9F/RJ
SNJ(I+J)aSF
80=0.69528TS0L
SOL=SLOF(YSOL,»SO)
C=50L.0/50L

DO 355 I=1,IMAX

DO 150 =1, IMAX
SUM=0.0

DO 152 II=1,IMAX
UR=1.0-GAR(I»II)
FR=URSURKFC(INIT)
SVU=SNU(II)
SIV=SURFR
TYRaSNY(Is11vJrJ~1)
TYP=SNY(I»T1rJdrI41)
IF(M)179+179:154
IFC(I-1AX)1745174,154
IF(II-11AX)178,178,134
TFC(J-INAX)174:1761 154
FRReFR(YI 11,0
FRP=FP(IsII. )

GO TO 133

FRR=1.0

FRP=1.0
IF(J-111%55+155+156
8IR=0.0

GO T0 137
SJ=SNJ(I1+J-1)
CJs.i-1
CCJI=2%(J-1)+1
SR=CJ/CCJ
SL=C¥S_OF(TYR,»SO)
SIR=SJASRETYRESLXFRR
SSJ=SNJC(IIeJtl)
Dd=J

DDJ=28J+1

SP=RJ/00J
SSL=CASLOF(TYF,S0)
SIF=SSJeSPRSSLEATYPXFRP
SI=SIVR(SIP4SIR)
SUN=SUM+ST

CONTINUE
AFS(I,J)=SUNM
CONTINUE

CONTINUE

DO 140 I=1/,TMAX

DO 1461 Jm1rJIHAX
SliM=0,.0

PO 162 1I=1,1MAX
UR=1.0-GSR(I,11I)
FK=URSURSFC(I,11)
IF(J-1)163,1563,164
SIR=0,0

G0 TO 145

SR= -4
SYR=SNY(I,I1: ! J1)
S3R= SYRSSYRALYR
SIR=SR#S3R

SP2J
SYP=SNY(Iv(T9Jedt1)
SIP=SYPRSYPESYP
SIF=SP¥S3F
SI=(SIP+SIRISFN
SUM=SUM4ST
EMICIoJ)=58UM

47

001360
001570
001560
001390
001400
001410
001420
001630
0014640
001650
001660
001670
001680
0014690
001700
001710
001720
001730
001740
001750
001760
001770
001780
001790
091800
001810
001820
001830
001840
001R%0
001860
001870
001880
0016890
001900
001910
001920
001930
001940
001950
001960
001970
001980
001990
002000
002010
002020
002030
002040
002050
002060
002070
002080
002090
002100
002110
002120
002130
002140
002150
002160
002170
002180
002190
007200
002210
002220
002230
002240
002250
002760
002270
002280
002290
002300
002310
002320
002330
002349
002350
002360
002370
002380
no23190




iz NuleNal

CUNTINUE 002400
BDN=2,726E-04 002410
SDN=1.-SDIN 002420
WLHAX=O . 002430
WLAIN=$00000. 002440
AMPHAX=0 . 002450
PO 194 Lt ,LL 002460
I=a1ZCL) 41 002470
Tl=112Ci ey 002400
FORMAT(1Xs18¢F10.1¢474s V10.3,E1%5.4.214.F10.3/E15.4) 002490
RR=1.0-08Kk{(1.,11) 002500
FR=FC(1+11)Y8RRSRR 002510
DO 16841, IKAX 002520
AE=AFS(1+J)/ENLI(Ted) 002530
SRa.-1 002540
SF=y 002550
SNYF=SNY(TeIlvdedel) 002560
SNYR=SNY(1,11eJrJ~1) 002570
TIP2SNYFSSNYPSSHYP 002380
TIR=SNYRESNYRESNYR 002590
HLAF (J) ~S'nk100000000/5NYF 002600
BLAR(J) a5NIIN8100000000/5NYR 0024610
HIR(I)=)-2 002620
LN ) EN] 002630
HIGeJ)r= -1 002640
RIP(J) =SPRAESFKETIP 002450
RIR(J)=SREAESFKETIR 002660
IFCL.NE.ITI)Z0 YO 173 002670
IF(RIF(J).0T.AMPHAX)AMPMAX=BIP(J) 002680
IF(BIR(J) .GT . AMPHAX) ANPHAX=RIR( J) 002690
IF(RIF() L T..0018ANFNAX)IGO TO 1725 002700
IF(BLAF () .GT . WLMAX ) WLNAX=BLAP(J) 002710
IF(RLAP () . LT .WLMIN)WLMIN=BRLAF(J) 002720
S CONTINUE 0027230
IF(RIR(J).LT..0018AMFNAX)GO TO 173 002740
IF(BLAR(J) .OT . WLNAX ) WLMAX=BLAR( J) 002750
TFCHLARCD) JLT . WLMIN)WLMIN=BLAR (D) 002760
CONT INUE 002770
IFCJ.EQ.20)WRITE(S+ 1901 IDATE e THIZ(L)» ITZ(L) e MJAC ) ¢y HIF (D) s BLAF( J)002780
1 HIP () o MIQ(D) s MIR () s BLARCD P BIRC D) 002790
148 CONTINUE 002800
IF(MOOG.EQ.1)WRITE(? YCIDATE s THIZAL) 2 TIZ (L) 1 HIACS) yMIF () + BLAF (002810
T eBIP() b MIQCI) v MUR () s BLAR () o PIR (D) s Jm 4 JKAX) 002820
IF(L.EN, 1. AND.T.EQ.S00. )WRITE(46+1P08) (IDATE ToI2¢L)»T12Z(L)rMINCY),002030
1MIP ) »BLAPCJ) s BIP(J) o HIACS) v MIR(S) e BLARC ) o BIR(J) v =1 » JKAX) 002840
194 CONTINUE 002850
IFCIINV.EQ.1)CALL INVEN(LL»JKAX) 002840
IF(ISPECF.EQ. 1)CALL SPECVC(WLMAX WLMINeLL » JKAX» JEX»T) 002870
T=T4DELT 002880
IF(T.LE.THAX)GO TO 123 002890
HACKSFACF 7 002900
FRINT 1931, JKAX 002910
READ ( 7) (IDeToI1rI2+MIRCII»MIPC ) sBLAF () +BIF(J) e MIQLS)» 002920
IMUR (I s HLARC ) r b IRCU) 2 U1 s JKAX) 002930
WRITE(6¢1901)(IDeTs119I2/MIACIIvMIFC D) sBLAFCI) vBIP(Y)»HIQ(I) 002940
THIR C DY s HLARC DY P BIRCJ) p dul s UNAX) 002950
REWIND 7 002940
IFCICON.EQ.1)CALL HCON(THEGIN TMAX2DELT) 002970
] CONTINUE 002980
IF(ISFECP.EQ.1)CALL PLOTV(4) 002990
STOF 003000
END 003010
003030

003040

SHALL SURROUTINES 003050
003040

003070

FUNCTION SLOF(A«SO) 003080
THEORFT[CAL. SPECTRA 00X0%?0
SLOF - ASA/(EXF(A/SOY-1.0) 003100
KE THRN 003110
FND 003120
FUNCTION SNruTeIladedd) 003130
DIMENS T TEA2) oW (21 oWy Do WY (D) o BE LY ALTACD) 003140
COMBON 1 o WX o WY 2t sAL T 7 003150
v 103140
LV RS 00310
Al 003180
LRERNN AN 003170
GIsWOI VIO WY EI R0 0,.45)8(V40.S) 2030
G WOV YU RO S ud 210 VD, S)IR(UVH0. ) QU0
MY B M EACEI® 0, GO0
[N Y TR S REVIVIY (PR 061215
DL A0 T aBs (1B (1) (WI)RLILD)) LLEREY




AR A
annnn

OoOOnNO0n

11

12
13

14 FORMAT(1Xr 16HSEQUENCE DELT U=eI2:7Hy TEMFRF&6.0013H DEG A

70
7
100
110

111
120

]

D2=4.08BE(2)8BE(2)8BE(2) /(W (2)8H(2))
MEAIIS(AIILL . 0)

AsAUS(AJEL.0)

FlaPisA-DIsASA

F2=R28AA-D28AARAA

TIsTE(1)4Gi+4F1L

T2=TEL2)IIG24F2

SNY=T1-T2

RETURN

END

HCON

SUBROUTINE HCON(T1,T2,T73)

DIMENSION L(75)sM(75)sAL73) sB(?75)eD(75)sN(75)C(2%)
DIMENSION Y(80Y1)

REMWIND 3

DO 100 IFAS=1»1

REWIND ?

V=0

§7=4800.

IT1=T14.001 ¢ . IT2eT24,001 $ 1¥3=734+4,00t
D0 70 1T=ITL,1T2,1T73

003250
003240
003270
003280
003290
003300
003310
003320
003330
003340
001340
0605370
ool3380
003390
003400
003410
003470
003430
003440
003450
003440
003470
Q03480
003490
003500
003510
003%20

READ(2) (IR ToIXv IYoLAL) s MCDI s ACH) s BCH) LU eNCI) ¢CCIV oD 2 U1+ 757003530

IFCLIX-IY).NE.IV)00 TO 3
PO 6 K=3,801

Y(K)=0,

DO 11 LL=1+4
IF(LL.EQ.1)G0 TO 7

003540
00131550
001560
063570
003%R0

READ(T) (TDoToIXo 1Y L (Do MCD rACD) o PO LU oNC 9 COII P 1CI) 0 J= 19 750 003H50

IFCCIX-IY).NE.IV)GO TO 110
1IT7=7+.,01

IFCITY.NE.IT)GO YO 110

PO 11 I=1,2

PO 11 J=1.75
IF(I.EQ.2XA(DC()
IFC1.ER.DYH(I)=DCY)
Ki=4,.8(A(J)-ST)-15.

K2=K1+30

JF(KL.LT.1)K1=1
IF(K1.G7.800)K1=800
JF(K2.LT,2)K2=2
IF(K2.B8T.801)K2=801

0O 11 Ke=K1/,K2

VK=K-1

DLAM=A(J)~.258VK-ST
Y(K)2Y(K)+R(JISSLITFN(IFAS, DLAN)
CONTINUL

YM=0.

00 12 K=1,801
IFLY(K) JGT, YMIKM=K
JF(YIK)GT.YMI)YMuY(K)

CONT INUE

DO 13 K=1,801

Y(K)eY(K)/YN .
WRITE(3IYIV,T,»IPAS KMy (Y(K) rK=1,801)
PRINY t14,IV,TyIFPASIKM

114,30H BANDHEAD AT STEP NUMsI4)
CONTINUF.

ENDFILE 3

PRINT 721

FORMAT (2118

CONTINUE

60 T0 120

PRINT 111

FORMAT (1X»26HWRONG ORDER ON DISKsRETURN)
RETURN

END

SLITFN

FUNCTION SLITFN(N,DLAM)
DIMENSION FN(3,100) ¢ AMULC(I) 9L IM(3)

0031400
003410
003470
001430
0014640
003450
Q0460
003670
003480
003490
003700
003710
003720
003730
003740
003750
0037460
003770
003780
003790
003900
003810
003820
003830
003840
003850
003840
001870
0036880
001890
003900
003710
00900
001v30
003940
on3ond
0031960
003920
0039830
004000
004010
00400
004010
004040
004020
004140

DATACFN(E/K) rK=1920)/5,54+5.5005:40¢5.22+4.90+4.56,4,10,3.64,3.22:004070

12:76+¢2:.30¢1,8401.42+11.00+.749.40:.207r.16+.06+0.7

DAYALFNID N k=1 914)77.9307.837743706:5215.7404,972+4,2:3.32:2.54,

11.,7491.9.329.07+0./

49

004080
004090
004100

.



DATA(FN(3¢K) o K=3,18)/0.818.6+00597.406.605.013.004.2+3.4+2.65» 004110

11.001.20:.750049.21.30.03,0./ 004120
DATA LIN/20+14,168/ 004130
DATA AMUL/.0794224,.69,.4082/ 004140

FOLLOWING CONSTANTS FOR ALADDIN I1 CLARA & HOFE AFR 1972 004150
DATA LIM/17/ 004160
DATA AMUL/.10640/ 004170
DATA(FN(LsR) 1K=1+17)/89.0:89.+84,,77,:60.4:,59.4,50.8¢ 004160

142.933.8129:2016.4+9.6+5.4:2.8+1.4+.6+0.7/ ¢ 004190
DATA LIN/13/ 004200
DBATA AMUL/.1019/ 004210
DATA (FNC1oK)sKm1013)/227.0224.+209.9181.+153.0125.+98.+,70. 004220
1042.916.02.¢0.00./ 004230

© ALARDIN 74 SLIT FN 004240
DATA LIM/30/ 004250
DATA AMUL/.15/ 004240
DATA (FN{1¢K)»K=17301/703.¢701.+4689.1471,,5644,0616.+507,.,558. 004270

10529.0500:2472.¢443,,414,0305.+356.¢327.+298.+270.v241. 004260

212129104, 0155.0126.997.¢68.741.,21,+9.01.00./ 004290

FOST~ALADRIN JAN 73 SLIT FN AL RURNER 004300
DATA AMUL/.066175,.081125/ L IM/744,38/ 004310

DATA (FNC1sK)sKm1,44)/.0949+.0948,.0945,.093,.091,.0885,.00859,.083004320
145.0009,.0764,.0758:,0733,.0708,.,0482,.0657+.0632,.04604.0501+,055004330
269+05319,0505+.048+,0435+,0429+.,0404,.0379,.0354,.0326:.0303+.0278004340
3,.0252,,0227+.0202+.0176+.0151+.0126+.0101+.0075,.0050+.0027,.0013004350
41.0007,0.,0./ 004360

FOST-ALADDIN JAN 75 SLIT FN TMA RELEASE 004370

DATA (FN(2)K)oK®1936)/¢11769.1173+,1156+.1120+.,10835.1045,.1008+,0004380
197+ .0933,.0895,,00858,.082,.0783+.074%,.0708+.04870+.0633,.0596/,.055004390
2875 .,05217,0483,,0446+,0408+.03719.0333+.0296+.0256+.0221+.0183+.014004400

36+.0108,,00715,0034,.0005¢0.90./ 004410
AEOLUS JUAN 1973 004420
DATA AMUL/.15345085/,L1M/29/ 004430

DATA (FN(19K)rK®1,29)/142.5+140.0134.5327.8+121.7¢115.6+109.4+103,004440
2097.2991,984.8r76.6072,5+166.3+140.2:54.2:48.1+142,0,35,8+29.4+,23.2,004450

217.0011.5+8:504.92.0.7¢0.¢0./ 0044460
DS=AHS(DLAM) /AMUL(N) +1. 004470
InS=nS 004480
IFCIDS.6E.LIM(N)-12G0 TO 20 004490
DRS=1DS 004500
RDS=DS-DDS 004510
SLITFN=(1.-RDS)SFN(NeIDS) +RDSAFN(N,1DS+1) 004520
60 70 30 004530

20 SLITFN=0, 004540
30 RETURN 004550

END 004560




a0

c
C
C
[
c

PROGRAN MATCH(OUTPUT, TAPES . TAPES» TAPED TAFE 3)
DIMENSION NSH (@) NSTR(D® HRICRONCB) » TDLIST (), ANUL (8)
DINENSION ANRDAF (3,
DIMNENSION WAC(20) +WAK(0)
COMMON Y(300),X(300),YW(300),2(BO1),7W(R01),T(19),DUM(BO0L)
INTEGER OM
DATA ASAY/JOHBLUE Say -
DATA AMUL/ . 3972013,.2397113,,32408.',,.324082,.324002,.34018%,
11.6464,1.62464/
DATA AMUL/Z.2702¢.272120.27020.2282+0.2/120.27320.272424.27212/
DATA NSF/1sloelelelotlolels
DATA NSTR/60:60,183,278:67¢231,91/
DATA NSTR/7224:A1+195:30:+203+ 110,202,844/
ALADDIN LI CLARA AND HUPE
DATA NSTR/170,149+144:730:0+0+1040./
GOLIATH NOV 71
DATA AMUL/.40767.4026+0.00.¢0.10.¢0.+0./
DATA NSTR/46+117+0+040+0,0¢06/
DATA MICRON/135+135%¢1350176+176017641760176/

C ALADDIN 74

DATA NSTR/79:279179+79¢79:,79:79:79/
DATA AMUL/ . 30559 . 3055, .30555 . 3055¢0.¢0.90.¢0./

C FOST-ALADDIN JAN 75

DATA NSF/1903+24202+20242/7

DATA NSTR/20451+2240191010101/

DATA AMUL/.2647+1.+.3245:1,000r8e0tusbs/

DATA AMBDAS/4824.3/.AMBDAF /4886.3/:AMBDAF/384842.5/

DATA AMUL/ 3069+ .30489:.3069+.30699.3049+.306%¢.3069,.30469/
DATA NSF/122+1s801010led/

NATA NETR/290»143+:244,143,182,14301,17/

C WSMR OCT 27

[
[

cc

onMO0OONaONn

c

DATA NSTR/8%1680/,AMUL/6%.3010/
REWIND 2
REWIND 3
REWIND S
IF NUMPA.GE.6 A CRT FLOT IS MADE, OTHERWISE A PEN FLOT
IF NUMBA=0 NO FLDT 1S MADE.
1AP 1S PARAMETER FOR SCALE ON APLOT.
IF SM=0. NO SMOOTHING IS DONE. -
SM IS SHMOOTHING FARAHOLA HALF WIDTH IN ANGSTRONMS.
IF SYPL = 0. NO STRIF FLOT IS MADE.,
STPL=1. MAKES STRIP PLOT ON OUTFUT WITH APLOT.

IF STPL=2, THE STRIF PLOT IS MADE BUT NO OTHER PROCESSING IS DONE.

008210
008220
008230
000240
008250
008260
008270
00AZ A
008.'90
008300
008310
00R3I20
008330
00R349
0083%0
0083460
008370
00A3N0
008390
008400
008410
008420
008430
008440
008450
008460
008470
0068480
008490
008500
008510
008520
008330
008540
008550
008540
008570
008580
008590
0085600
008610
008620
008430

IF STPL=3., ONi.LY STRIF PLOT IS MADE AND VALUE READ IN AS FFAN IS USEDOOB64O

FOR NSTR.
IF STPL=4. ONLY STRIF PLOT IS MADPE, PEAK IS USED FOR NSTF
AND SHOT IS USED FOR SMOODTHING.
IF QU=QUICK PLOTs QUICK CRT FPLOT OF FILES N1, N2+« OF DAT¢ TAFE IS
MADE BUT NO OTHER PROCESSING IS DONE.
READ(S+210)0W N1+ N2:STPL s JIAF +SMoNUMEAL ¢ NUNRA2
210 FORMAT(AXeI298XrI1203X71207XeF2.003Xo 2¢5XsF2.0¢8XsI1+5 011
PRINT 211+QWsN1»N2+STFL ¢+ 1AF+SMoNUMBAL » NUNRA2
211 FORMATC(IXs3HAW= ¢ I3 r A1 XoSHFILES, 121X+ 2HTO»12,7Hy STFL=¢ 2.0»
11X 4HIAP2, 1295Hs SM=4F2.0+s6Hs PEN=+T1siXs4HCRT=,11)
NUMRA=aNUMBA1+7ENUMBA2
IF(QW.NE.3)60 10 1
CALL AL2(N1+N2,NSTR)
GO T0 100
1 CONTINUE
PRINT 20t

008850
008640
008670
008480
008690
008700
008710
008720
008730
00R740
0087%0
00A760
008770
008700
008790
00880¢C

201 FORMAT( G2HIFILE NO. SCAN NO. SCANS SUMMER TEMFERATURE(DEG. N)008810

1 STD DEVIATION DESCRIFTION»9?X,»9HPEAK SHOT)
XPEAK=0,
D0 3 K=1,801
3 ZW(K)=4800.+.25%FLOAT(K-1)
DO 5 L=1,19
T(L)-50%L 4100
READ (59202 )NFyNSCoNSUMsALFHL »ALPH2/FEAN 1 ALFH3
IF(EDF (5))100,8
202 FORMAT(IX»T12,20X» T4»S5Xe I3rPXeAL0+ADIF 6.2 0AS)
8 IF(STFL.LT.1.3)CALL ZSTORE(-NSF(NF))
CALL TSNNONF o +1/ IDUNMY)

NG

NSUM=MAXO (NSUM» 1)
DO 10 N=1,30¢C
10 Y(N)=1,
NSTRNF -NSTR (NF
AEOLUS MARCH 1977

TF(NSC.GT,5HINSTRNFaNGTRONF42)
IF(NSC .G, A9)NSTRNF=NSTR(NF +4)
IF(81FL.GT.2.9)NSTRNF -PEAN

DO 22 N-1.NSUM

N4 <3008 (N+NSCIINSTRNE - 401

NO 20 K21s300

51

008820
008830
00nRaC
008850
00RAAG
0088 /0
00RANG
NORRVO
a98900
000910
008970
008930
008940
008950
00BP60
008970
008980
008990
009000
00v010
009020
009030
009040




CALL ISNN(RYNes-1,IWNS) 009050 1

20 Y(R)®Y(R)+FRAY{IWND) 009040 i
23 CONTINUE 009070 |
IF(STPL.LE..9)G0 YO 25 009080 fi
ANSUN=NSUN 009090 I
PO 23 K=1.300 009100 i
23 Y(R) =Y (N)/ANSUN 009110 t}
FRINT 20] 009120 J
WR1TE(S,201) 009130 11
FRINT 2044NF e NSCrNSUMsALFH1 s ALPH2 FEAK s ALPH3 009140 ]
WRITE (49 704)NF s NSC o NSUN+ ALFHL » ALPHD ¢ FEAK » ALFH3 009150 i
IF(STPL.GE.3.9)60 TU 235 009160 |
CALL AFLOT(300.1AP) 009170 1
IF(STPL.GE.1,9)G0 TD 7 009180
235 0O 24 A=1.300 009190
24 Y(R)=Y(K)BANSUM 009200 . 1]
75 NSFNF=NSF (NF) 009210 ;
c 009220 ,
[ 009230 g
c 009240 :
€ FUR INTERACTIVE ADJUSTMENT 009250
INPASS=1 ¢ GO TO 27 009240 !
I 009270
INPASS=0 009280
26 NUMEA=O0 ¢ INPASS=INPASS+1 009290
PRINT 1002 009300
262  READ 1001+AFUT 009310
IF(AFUT.NE.0.)GO TO 244 ¢ NUMBA=10 $ GO YO 2462 009320
264  PEAK=APUT 009330
PRINT 1003 009340
READ 1001,AFUT 0093%0
IF (APUT .NE . 0. YAMUL (NF ) sAPUT 009340
1001 FORMAT(F13,2) 009370 '
1002 FORMAT(% PEAK=X) 009380
1003  FORMAT (¥ AMUL=%) 009390
27 CONT INUE 009400
[ 009410
[ 009420
c 009430
c 009440
DO 30 K=1,300 009450
YW(K)=ANBDAP (NSFNF) +ANUL (NF)R(FEAN-FLOAT(K)) 009440
IFCINFASS . EQ. 1) Y(K)~FRESCY(K) » YW(K)) 009470
30 CONT INUE 009480
IF ITS=PEAK~ (AMBDAF ~-AMBDAP (NSFNF ) ) /ANUL (NF ) 009490 i
IF TTF =PEAK+ (AMBDAP (NSFNF ) - AMRDAS ) /AMUL (NF) 009500
IFITSaMINOCIFITS,27%) 009510
IFITF=MAXO(IFITF 1) 009520
IFITSMAXO(IFITS 1) 009530
IFITF=HINO(IFITF,275) 009540
IF(STPL.GE.3. 9 IFITS=1 009550
IF(STPL.GE.3.9)IFITF=300 0095560
IF(STPL.LE.3.9)G0 TG 37 009570
CALL AFLOT(300s1AP) 009580
IF(STFL.GE.1.9)G0 T0 7 009590
37 IFCASKY.NF.ALFH1)GO TO S0 009600
nO 40 K=1,300 009410
40 X(K)=Y{K) 009620
XFEAK=FEAK 007630
FRINT 204,NF ,NSC»NSUMeALFH1)ALPH2, PEAK s ALFH3 009640
204 FORMAT(IX,12:8X»13/,10Xr12/43X,A10¢/A9+F8.1+1XsAS) 009650
GO 10 7 0094660
50 CONTINUE 009670
CALL FIT(RO1,19,1FITSsIFITFeTFsTEsFM.WACIWAK O, s XFEAK)AMUL(NF )) 009680 g
IDLISTC(1)=NFIDLIST(2)=NSCSIDLIST(3)=NSUM 009490 i
FRINT 203/NF ¢NSCoNSUMs TF » TE 2 ALPH1 1 ALFH2 ) PEAK s ALFH3 009700 : §
203 FORMAT(IX s I2sAXe I3, 10Xe T20 14XoF 8. 10 13XsF5.1e5XeAL0+AR+FA. 101X2A%) 009710
c {090
[ 009710
C 009240 :
C FOR INTERACTIVE ADJUSTMENY 009750 'y
c IF (NUMBA,NE. 10350 TO 24 009740 '
C 009770
C 009780 i
c 009790 5
1F (NUMRAEG.0)GO TD 7 . 099000 '
CALL SMOT(YWrYs1s275,5M) 00910
CALL NEWFLTOIDLIST»1o3en0Te 102750 TE o TE sMICRON(NF ) ¢ 190 WAT 1 WAK ¢ 0090120 :
10+ NUMBA » SMo XPF AR s AMUL (N1 ) ) ©09830 .
60 10 7 009840 .
100 CONTINUS 009N%0 '
IFE(NUMBA T O 1.0k NUMBA LT 0L 7)CAET ENDIE T 009NA0
aror 0aoa70
PND OVYHNO i
p
i
i
52 f
4
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12 FRES

FUNCTION FRES(F,FLAMD)
FL=FLAND-4800.

USED WITH HAWAII DATA
FRES=FU¥(.930753+,00119158FL-.000005040¢L8FL)

USED WITH ALADDIN AND GENIE DATA
FRES=F¥(1.4.,00049038FL)

RETURN
END

13 FKaY

FUNCTION FKAY(KAYFRM)
ALADDIN 74

DATA A/9818.9/+8/.0004%72/,1/7.0011618/
FOST-ALADDIN JAN 73

PATA A/1./,8/1.,00788/,7/.0011621/

WSHR OCT 77
FRAY=KAYPRN
RETURN

FK=KAYPRM

USED UP TO APR 73 ON ALADDIN II DATA
FKAY=FK/(}.-FK/950.)

SLIGHTLY DIFFERENT NO. FOR GOLIATH NOV 71
FRKAY=FK/(3,~FR/949.217)

AEOLUS MARCH L9975 .
PATA A/2699.8/+8/.0002055/.T7/,0010693/
FKAY=FK/(1.-FK2Y)-BSA
RETURN
END

009900
009910
009920
009930
009940
009930
009960
009970
009980
009990
010000
010010
010020
010030
010040
010030
010070
010080
010090
010100
010110
010120
010130
010140
010150
010140
010170
010180
010190
010200
010210
010220
010230
010240
0102%0
010240
010270
010280
010290
010300
010310
010320
010320




010330

C
c 010340
C 14 FIT POISSON 010370
c 0103680
C 010390
SUBROUTINE FIT(NsNTsNLsN2sTF s TE»FRsWACC » BAKK » SHo XPEAK s ANUL ) 010400
c 010410
oo O B L B e R ~==~010420
c 010430
C 2W WAVELENGTH ARRAY SYNTHETIC SFECTRA N El ENENTS 010440
C 7 AMPLITUDE ARRAY NT BY N 010450
C N 010460
€ T TEMPERATURE ARRAY NT ELEMENTS 010470
C NT MUST BE LESS THAN 20 010480
C YW NEASURED SFECTRA WAVELENOTH ARRAY NY ELEMENTS 0104%0
C Y MEASURED SFECTRA AMPLITUDE ARRAY NY ELEMENTS 010500
€ NY 010510
C FF BEST FIT TEMPERATURE 010520
C TE ERROR PARS ON TEMPERATURE 010530
C X = BACKOROUND ARRAY 010540
[ 010530
C NOTE THE SYNTHETIC ARRAY MUST BE IN CONSTANT INCREMENTS IN WAVELENGT010360
c 010570
C 010560
Cremmmom e mm e — ~010590
c . * 010400
DIMENSION WACC(20) NAKK(20)+AA(20),AM(20),F(19) 010610
COMMON Y (300)+X(300)YW(300)+Z(801)¢ZW(B01),T(19)2DUN(B01) 010620
AN=N-1 010430
I=N1 010640
10 CONTINUE . 010450
AK=ANR(YN(I)-ZW(1)) /7 (ZU(N)-ZH(1) )41, 0104640
IF(AK.GE.1..AND.AK.LT.AN+1.)00 TO 20 010470
JIF(AK-1.113,13,14 010680
13 Nial#) 010690
GO TO 20 010700
14 N2=1-{ 010710
GO TO 21 010720
20 IF(I.GE.N2)BD TO 21 010730
1141 010740
GO0 10 10 010750
21 D=N2-N1+41 010760
YMAX=0. ¢ YMIN=1.E408 ¢ RYC=0,. 010770
N[O 40 I~N1,N2 010780
YHAX=AMAX1 (YMAX,Y(I)) 010790
YHIN=AMINLCYMINCYCI) 010800
IF(Y(DLT.5.) GO TO 481 010810
YI1=Y(I) 41, 010820
RYC=HYCH(YII-.5)0ALOG(YI)-YI141./7¢12.8Y12)-1,/(360.8Y]1%33) 0410830
141./¢1260. Y4085 - 1./ (146680, 0YT1487) 010840
GO 10 44Y 010850
4R1 ANY ) 010860
AY Y. 1)4.5 010870
IFARY PR TIRRYED 010860
TF Mo B, 3R Y =8 J40R<C
[ CRY L Q. 4)RN 7524 N10700
(R EN,SINRY =170 010910
YRAY =F LDAT(RKY) Q10920
RYC=RYCH+ALOG(YKRY ) 010930
anps, YIP=AMAX1(.01,Y(I)) 010940
BYC=RYC- .GRALOG(Y i 010950
a0 CONTINUE 010940
WAK= YMAX -YMIN 8 WAC=YMIN 010970
un 57 1-1,NT 010980
Aty ISTORE(S) ni09vo
Loor =0 AR Relely)
LE] AZ<0. $ AYZI=0. 8 AYD:O. 8 AYZUNL2. 0, ¢ AYZDI=0, $ AYDD -0, 011010
1 DOF-1 005 #1 011020
TEUE GTWSOIFCe Ly BERTIE B
Lo Qo (Gr.%0080 10 O [ DL I
0 46 1-NieND el
AK -ANKLYWOL) - ZHEI DD /7CSW-NY W) )41, Gridse
A AN AR T
[N 01,080
AN sAE Ch 011050
e/, AN ELER ) BIERELI0AN 011100
LYY ¥ ¥4 (] IR RN
KO CNANE?) JWAT 011100
Hed {1/ (DaRA)Y 111%0
BY i BIHY 21140
AYI-AYPIE 0111%0
DR LA RAUATY 1] nig1an
Wowe/d KIS NI

AYD AC e

atrino




44

48

S0
55
201

&0

é

-

62

6

d

b4

&5

66

67
70

71
72

B=b/bA

AYZD2=AYZID2+P

B=ps27

AYZ2D2=AYZ2D2+D

CONTINUE

DET=AYZ2D28AYD2-AYZDINS2
FNOT=AZ-AYZD ¢ GNOT=1.-AYD
DELK=(GNOTSAYZD2-FNOTSAYD2) /DET
DELC=(FNOTSAYZD2-GNOTSAYZ2D2)/DEY
WAK=WAK+DELN 8 WAC=WACHDELC

IF(DELK.GT.1.E-10%WAK.OR.DELC.BT.1.E-108WACIGO TO 44

WACC (J)=WAC
WAKK ( J) =HAK

IF(NAC.LT. 0. .OR. WAK.LT.0.)F(J)=1.E41]3

IF(WAC.LT.0. .0R.WAK.LT.0.)G0 TO 35

F(J)=0,
DO S50 I=N1,N>

AKSANR(YH(I)~ZW(1) ) /7 (ZU(N)-ZW(L1) )41,

KsAK

CK=K

AK=AK-CK

ZZr(1.~AK)SZ(K) +AKRZ(K+L)
X1=1.
IF(XFEAK.LT..001)G0 TO 48
FKaXFEAK-(YW(I)~4861,34)/7ANUL
M=FK

ACG=M

ACG=FK-ACG
XI=ACGEX(M+1)4 (1. ~ACT)IBX(N)
BReWAKSZZHWAC
R=B-Y(I)SALOG(R)

F(I=F (DR
F{D =F (D) +BYC
FORMAT(1X:S5E11.4)
FM=10.E+10 ’

DO 40 .J=1.NT
IF(FCD) LT FD 2T
IFCFCD) LT .FMIFM=F (D)
CONTINUE
IF(JT.EQ.1.0R.JT.EQ.NT) GO TO 71
X1aT¢JT-1)

X2=T¢IT)

X3=T(IT+1)

PO 70 NN=1,3

GO TO ¢61+,82+:463) 9NN
Yi=F(JT-1)

Y2sF(JT)

Y3sF(UT41)

GO TO 64

Y1=WACC(JT-1)

Y2=WACC(JT )
Y3=WACC(JT+1)

GO TO 44

Y1=WAKK(JT-1)

Y2=WAKK(JIT )
Y3=WAKK(JT+1)
YA=(Y2-Y1)/(X2-X2)
YSu(Y3-Y2)/(X3-X2)
X4=(X28X2-X18X1)/(X2-X1)
XS (XIPAI-X22X2)/(XI~X2)
AQ=(Y5-Y4)/(X5-X4)
BO=YA-AQRX4
Ca=Y1-AQSXtRX1-BOBX1

BO TO (65+66+87) 9NN
TF=-RA/(2.%A0)
FM=AQRTFETF$PARTF+CQ
RM=FME(1.41./D)
TE=RN*RO-4,.8AQ% (CO-RM)
TE=SART(TE)/(2,8A0)

G0 T0 70
WAC=AOSTFETF+ROXTF +CQ
60 T0 70
NAK=AQRTFRTF$BOXTF +CO
CONTINUE

G0 16 72

TFaT(JIT)

TE=999.0

RETURN

END

5%

011190
013200
o11210
011220
011230
V11240
011250
011740
0112720
011180
011190
011300
011310
011320
011330
011340
011350
011360
011370
011380
0113%0
011400
011410
011420
011430
011440
011450
011460
0114720
011480
011490
013700
011510
011520
0115310
011540
011550
011560
011570
0115R0
011590
0114600
011410
011620
011630
011440
0114650
011660
011470
011490
011490
011700
011710
011720
011730
011740
0117%0
011760
014770
011780
011790
011800
011810
011820
011830
0110840
011850
011R40
011870
011800
011890
0131900
011910
011920
011930
011940
011950
011960
011970
011980

e




ot Lkl 0 i bt i A ke e 3 — 07 2 ¢

c 012000
c 012010
C 13 2STORE 012020 1
C 012030
c 012040
SUBROUTINE ZSTORE(L) 012050
COMMON Y (300) ¢X(300)»YW(300),Z(B01)+ZW(B01)»T(19),DUN(BO1) 012060
IF(L.LT. 1) GO TO 14 012070
IF(L-LL)91+100+6 012080
6 LM=LL+t 012090
DO 8 M=LMsL 012100
a8 READCI)IVo TToNMeKKo ( Z(JJ) 9 JJm1,801) 012110 ;
Liet 012120 ?
G0 T0 100 032130 ¢
16 N5=13267898122369 012140 i
IF (NA.NE .NSIN2=NS 012150 |
N43NS 012140 i
NF=-L 012170 i
. IF(NF.GT.N2)GO TO 22 012180 :
4 20 REWIND 3 012190 i
N2=1 012200 |
22 N3=N2+1 012210 !
IF(NF.EQ.1) GO TO 28 012220 4
23 DO 23 N1=N3NF 012230 g
24 READCII IV, TToMMsKKs ¢ 2(J3)»JJs1,801) 012240 ;
IF(EOF(3))25,24 012250 b
25 CONTINUE 012260
28 tL=0 012270 ¥
90 N2=NF 012280 i
IF(L-1)100+6+6 012290 3
91 RACKSFACE 3 012300 4
3 92 LL=LL~1 012310
RACKSFACE 3 012320 i
IF(L.LT.LL)GO TO 92 012330
READCII IV TToMMoKK o Z(JJ) » JJm1,B801) 012340 i
100 CONTINUE 012350
RUTURN 012340 A
FND 012370 3
« 012390 :
t 012400
C 16  SHOT RECTANGULAR 012410
I 012420
I3 017430
SUPKOUTINE SMOT(XsY¢NLsN2+A) 012440
COMMON YD(300) +XD(300),YWDN(300),ZD(801),2ZWN(AB01)>TD(19),2(B01) 012450 i
DIMENSION X(1)2Y(1) 012460 !
1FCALLE,.0015GD 7D 100 017470
ASs (X(NII-X(N2))/(N1-N2) 012480
AS=AKS (AS) 012450
I1+,5%A/A5+,5001 012500
NN=2811-1 012510
IT=11~1 012520
NN1=NI+II 8 NN2=N2-T1] 012530
DO 30 I[=NN1,NN2 012540
¢y () 012550
DO 30 J=1,11 012560 B
Lis1-0 8 Jl=l4J 012570 3
ZCDHZEDHAYIDH7IT)) 0125680 ]
30 CONTINUE : 042590 '
T A0 T=NN1»NN2 012600 I
i a© YOI =2C1)/FLOAT (NN} 012610 :
! 100 KETURN 0128.70 i
; END 012430 :
& 012650 i
(8 012660 19
17 15NN 012470 l
f 01060 i
L 01650 i
SUBROUTINE [SNNONoK ¢ ISND 010700 id
DIMENSTON T1(30) 012710 .
IF(N120,20410 012220 |
10 N6-1308769A1239 017730 h
IF (N4 ,NF ,N&) N2=N4 012740
| N4-N& 012750
; NF =N 017760 !
4 6O T 1006 012770
§ 2n IF(NF-N2)21, Y1022 012760 :
. By REVIND 2 012790
; NS>-29 012800
‘ iV (NFLFDL B0 TO 32 017810
| NI~ (LB 8 1 o4
‘ o Ny 29 niann
‘ NS N'HE 012n40
¢ Pe S0 NE NGNS o1n.0

56

i
i
j




25

3o

40
209

St

81

100

3

-

A i AR 00 b

READ(2+209) (JI1(NN) /NN=1,30)
IF(EOF(2))30:,23

CONT INUE

G0 Y0 32

IF(N.LT.N5)G0 TD 50
IF(N.GE .N5+30)60 TO 32

G0 10 61

N2=NF

NS=NS+30

DO 4Q N1=NTeNs30
N11=N1
READ(2,209)(TI(NN) P NN=1,30)
FORMAT(3013)

NS=N11

GO Y0 61

BACKSPACE 2

NI=N3-30

PACKSPACE 2

IF(N.LT.NS) GO TO 51
READ(2+209) (I1(NN)»NN=1,30)
NN=N-N3+1

ISNSIIC(NN)

RETURN
END

-was

57

012860
012070
012600
012090
012900
012910
012920
012930
012940
012950
012960
012970
012960
012990
013000
013010
013020
013030
013040
013050
013060
013070
013080
013090

e

iy
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c
SUBDROUTINE NEWPLT(IDLIST K1 ,K2/NSYPoN1oN2» TF o TE+MICRON/NTHACCy
TAKK » TV NUMBA » SM o XPEAK s AMUL )

c

C MAKES FANCY PLOT OF SYNTHETIC SPECTRA COMBINED WITH MEASURED SPECTRA

[ IDLIST(N1) TO IDLIST(K2) IS A LIST OF SCAN NUMBERS TO BE PLOTTER

c Z(NTSNSYF) IS AN ARRAY OF SYNTHETIC SPECTRA

c 4] IS THE ARRAY OF WAVELENGTHS FOR THE ELEMENTS IN Z

c Y IS AN ARRAY OF NEABURED SFECTRA WITH NYEL ELEMENTS

C YU 1S THE AKRAY OF WAVELFENGTHS FOR THE EI FMENTS IN Y

c IF IS THE BEST FIT TEMPERATURE FOR THAT SUM OF SCANS BY WFIT

[ YE IS THE ERROR PAR ON TF

c MICRON 1S YHE SLIT WIDTHE CODE IN MICRONS

c T IS THE ARRAY OF TEMFERATURES USED [N THE SYNTHETIC CURVES

[ NT IS THE NUMBER OF TEMFERATURES

[ ACC AND ARK ARE THE DEST ADRITIVE AND MULTIFLICATIVE CONSTANTS

C IV SFOUENCE OF ALO USED

C

fel

oo nNOno

3]

c

[

DIMENSION IDLIST(1)
DIMENSTION ACC(20),AKK(20)

COMMON Y(300)¢X(300) s YW(X00),2(001),20(801).T(19),YFP(B01)

INTEGER H
DRAW AXIS

IF (NUNBA.EG.10)80 TO S

CALL SUPAPL(IVs2s1/NUNBA»O+0)

GO 70 &

S TID=IDLIST(3)

CALL PPLOT(1+o28sZoIDLIST(1)IDLIST(2),TID)
FIND NUMBER OF BEST FIT TEMPERATURE
6 TT=T(NT)

DO 1010 Nm1,NT

DT=ARS(T (N)-TF)

IF(DT.LT.TT)LL=N

1010 IF(DT.LT.TT)TT=DT

YMAX=0 .
DO B M=Ni,N2
YHAX=AMAX] (YMAX» Y (M) )
IF NUMRA=7 A CRT PLOT WILL RE MADE.
IF NUMRA=10 A PRINT PLOT WIlL RE MADE.
IF NUMRA=1 A PEN PLOT WILL BE MADE.
FOR FEN PLOT PF NAMED PENFLOTS MUST BE LOADED.
FOR CRY FLOT PF NAMER CRTFLOYS MUST BE LOADED.
FOR PRINT PLOT PF NAMED KITMAFAP MUST BE LOADRED.
NDI=NYEL~3
FLOT SYNTNETIC SFECTRA
00 32 I=1,NSYP
12=]-%
IF(ZW(I).0T.YW(N1))BO TO 33
32 CONTINUE
33 DO 34 I=1/NSYP
It=1
IF(ZW(I).GE.YW(N2))GO TO 315
34 CONTINUE
3% DO 1100 MM=1,5
LeLL +HM-3
IF(L.LT.1.0R.L.0BT.19)G0 TO 1100
CALL ZSTORE(L)
SMOT CHANGES FRESENT Z ARRAY
CALL SMOT(ZW,sZy11+12+SH)
IF(MM.NE.1)8G0 TO 37
37 DO 38 I=1,NSYFP
Z(I)=(ZCT)DAKK(L)IHACC (L) )/ YMAX
ZCI)=AMAXI(Z(1)»,01)
30 2(1)=4,8AL0G10(2(1)) 48,
IF (NUMBA-10) 40,3940
39 CALL PRFLOT(MMI1,7UW 21 /NSYP+T(L))
GO 10 1100
40 IF=3
DO 1090 M=1,NGYP
I2=2(M)
X3=(ZW (M)-4800,.4200.8FL.OAT(1IV))5,00
IF(22,07.8,.,0k.22.L7.0.,0R.X3.,LTY.0.)G0 TO 1090
IF(X3.07.12.)00 TO 1096
CALL PLOT(X3yZ2.1P)

1090 IP=2
1096 AlLeMM

LAPLE SYNTHETIC SFECTRA FOR TEMFERATURE
CALL NUMKHER(12.359AL ¢ ¢2¢T (L)90.0~1)
CALL SYMKOLCL3I.S0AL¢ . 2+5HDEG K00, %)

1100 CONTINUE

FLOT MEASHKFD SELCTRA
1Py
0 1049 M=NiND

58

013140
013150
013160
013170
013180
013190
013200
013210
013220
013230
013240
013250
013260
013270
013280
011290
013300
013310
013320
013330
013340
013350
0133460
013370
013380
013390
013400
013410
013420
013430
013440
013450
013440
013470
0313480
013490
013500
013510
013520
013530
013540
013550
013540
013570
013580
013590
013400
013610
013620
0134630
013640
013450
013640
013470
013480
0134690
013700
013710
0137220
013730
014740
013750
013760
013770
013’80
0137¢0
011800
013610
[ S
013030
13140
04 3850
014840
013870

013880

013890
013900
013910
013920
013930
013940
013950
013760
013970




1055

1069
1070

1071

1080

100

19

[z Bz NulaNe]

10
101
102

13

12

X2=(YW (N)-4800.4200.9FLOAT(IV))8.00

013980

XM=1., 013990
IF(XPEAR.LT..001)G0 TO 1033 014000
FKesXPEAK-(YW (M)-4861.34)/7ANUL 014010
1=FK 014020
ACGal 014030
ACG=FK-ACG 014040
XM=ACGEX(T41)4(1,~ACG)eX(I) 014050
YY=300.8Y(M)/YMAX 014040
YY=AMAXI(YYr1.) 014070
Y3=4.2AL0610(YY) 014080
YP(M)=Y3 014090
IF(X2.LT:0:.0R.Y3.LT,0..0R.Y3.67.9,)60 10 10469 014100
IF(X2.G7.12.)G0 TO 1070 o14110
IF (NUMBA.EQ.10)60 TO 1069 014120
CALL FLOT(X2,Y3,1P) 014130
IFa2 014140
IF (NUMBA.NE. 10700 TO 1071 014150
CALL PPLOT(7:YWeYP:N1:N2:TF) 014160
CALL FPLOT(Bs2We2s1¢NSYF.TE) 014170
60 TD 100 014180
c WRITE TEMPERATURE OF MEASURED SPECTRA 014190
CONTINUE 014200
CALL SYMBOL(0.sB8.37.2,31HTENPERATURE = 40R~ NMEG hoO,0r31) 014210
CALL NUMBER(2.0¢8.5¢.2+sTF+0.2-1) 01422
CALL NUMBER(4.6s8.55.2,TE+O0.r-1) 014230
c WRITE SCAN NUMBERS 014240
YY=29,29 014250
XT=2, 014240
CALL SYMBOL(0.+9.299.1999HSCAN NOS./,0.+9) 014270
PO 1080 K=Ki»K2 014280
FPN=IDLIST(K) 014290
CALL NUMBER(XTsYTr».19+:FFPNe0.¢-1) 014300
XT=XT+1. 014310
IF(XT.LY.12.)G0 TO 1080 014300
XT=2, 014330
YT=yY7-~.35 014340
CONTINUE 014350
[ LARLE SLIT SIZE 014360
IF(MICRON.EQ.250)CALL SYMBOL(B.:B.5¢.2+,20H4SLIT = 2,5 ANGSTROMS+0.,014370
120) 014380
1F(MICRON.EQ. 251 CALL SYMROL(8.:8.5,.2+20NSLIT = 3.5 ANGSTRONG+0.+0]14390
120) 014400
IF(MICRON.EQ.450)CALL SYMBOL(B.+0.5,.2:20HSLIT = 4,0 ANGSTROMS+0.+014410
120) 014420
RETURN 014430
END 014440
014460

014470

FRINT FLOT 0144R0
014430

014500

SUBRROUTINE PPLOT(KODsXeYeNLsN2,TITL) 014510
DIMENSION TITLE(70)sX(3)2Y (1) 014320
DATA HECTR/4860./+HGRD/12./9»UCTR/44/sVGRN/1,7143/+FST/0./ 014530
DATA TITLE/SHWAVELNsSH (ANG) s SHAMPLIT ¢ 3HUDE»~1.00.98M FILE, 014540
+6H SCANYBH SUMMED 0. +0.90. rBHTEMFFRAT ¢ JHURE 0. ¢0. » 0143550
+8H(K) +OR-¢0.v0.+0, ¢ 1HE+O«s0.+21H[1r0,+0,+IHC»0.20.91HR, 014560
40.90.91HA/ 014570
IF(FST.NE.0,)GO TO 11 014580
DO 10 J=35+70 014590
TITLEC(J)=0., 014600
DO 101 J=50062,3 0146410
TITLE(J)=~-1. 014620
DO 102 J=40,42 0144630
TITLEC(S)=-2, 014440
TITIF(AB)=TITLE(46)=], 014450
TIH T CA4)-999, [T
TAFLF (34) =3HXXX 014470
FSr=1, 01 V4RO
KOM=1 014690
IF(KON.FQ.1)KOM=0 014700
IF (KOD.EQ.8)KOM=4 014710
TITLE(65)=K0D-1 014720
IF(KOD.EQ.7)T.TLE(65)=29. 014750
IF¢KOD.NE.1)GO TO 12 . 014740
TITLE(10)=N1 ¢ TITLE(11)=N2 ¢ TITLE(12)=TITL 014740
CONTINUE 014760
IF(KOD.,EQ.7)TITLEC16)=TITL 014270
1F(KOD.EQ.8)TITLE(18)=TITL 0147480
IF(ROD,GE2+AND.KOD ,LE.6)TITLE(-38KOD438)esTITL 014790
EALL MAFAIX oY NLsN2oADOMHCTRIHGRD UL TR VGRS TTTLE) 014009
RETURN 014010
END orapto




(o
SUBROUTINE SUPAPL(IV)TYPE»IAXIS/NUMNA, IDIM,ID)
c
C MAKES VARIOUS FORMS OF PLOTS FOR ALO TEMFERATURE PROBLENS
[» IV=0s1 FOR DELTA V « O OR DELYA V = |
C TYPF=0¢2+5,FOR A | INEAR»2 CYCLE LOG,OR SQUARE ROOI PLOTS/,RESFECTIVELY
C TAXIS=0:1 FOR NO NEW AXIS OR NEW AXIS
c NUMBA=NO. OF FLOTS TO PE MADE(NOY NO OF AXIS)
C NUMBA 3 OR LESS IS FEN AND INK PLOTs 6 OR OGREATER IS CRT FL
[ IDIMAUIMENSION OF INPUT ARRAY,YARRAY: FROM LEFT TO RIGHT
C IF IDIM=0 NO CURVE IS FLOTTED
c YARRAY=ARRAY TO BPE PLOTED
C I0s IDENTIFICATION NUMRER TO BE PRIMTED WITH AXIS(4 DIGITS)
C IF 1D=0 NO NUMBER IS PRINTED AT ALL
[of
INTEGER TYFE
DIMENSION YARRAY(1)
DIMENSION FRID(3)
FRID(1)-10HNITROSSER
FRID(2)=DATE (LiDUM)
FRID(3)=TIMECTIUN)
IF(MSTART .NF ., 36243210461 .AND . NUMBA.LE.3)CALL FLTIDI(PRID:»340.011.,
1t.)
IF(MSTART .NE . 3624321061 ,.ANI', NUMBA .LE.S)CALL NEWPEN(3)
IF(MSTART.NE . 36243210461 AND .NUMBABE . 6)CALL CRTPLT(PRID/1.,17.)
IF (MSTART.NE.3624321061 )MEND=D
IF (MSTART .NE.3624321041)CALL PLOT(1.,1.+-3)
MSTART=3424321061
MENDaMENDH]
IF(IAXIS.ER.0)GO TO 400
[ AXIS

IF (MEND.NE . 1.AND.NUMBA.GE.4)CALL FRAME(1.5+1,5)
IF(MEND.NE. 1 .AND.NUMBA.LE.S)CALL PLOT(17.+0.,-3)
C THE FOUR RORDER AXIS
CALL FLOT(0.+0.93)
CALL FLOT(12.50.52)
CALL FLOT(12,98.02)
CALL I".0T(0.sB.92)
CALL FLOT(0.+0.02)
L X AX1S FEDUCIARIES
DO 120 K=1,2
DO 120 I=1,149
A=,05
IFCL.EQ.S5%(I/5))A=, 1
IF(I.EQ.108(1/10))A=.13
R=[
Rx=,00%R
€=0.
IF(R.EQ.2)A=0.-A
IF(K.£Q.2)C=8.
CALL FLOT(B»A.3)
CALL ML.OTC(R,Co2)
120 CONTINUE
v LABRLE x AXIS
1A-4800-200%1V
18181150
DO 303 M=TA.1B,10
X M- 1A
IF(M.£Q,508<(M/50))60 TO 301
FFN=M 1008(M/100)
X=,0688X-.11
CALL NUMBER(X+-.35»,15¢FFN+0.2-1)
GO 10 307
301 FIPN H
X~ 00%X-,3%5
CALL NUMBFR(Xs~:43 . 2¢FFPNsQ.» 1)
302 CONTINUE
503 CONTINUE
CALL SYMROL (3.8~ .85 .29 27HWAVELENGTH (ANGSTRINS) 40, 022)
CALL GYMBOL C6.0r- o690 201H 2000 1)
CALL SYMROL(?.4+-.801.201H/90.01)
CAIL FLOICE. 07y 1,250 8)
CALL F1D1(A.07, 1.25+2)
CALL HIUIt3.¥/7e-1.07:2)
CALL FLOT(3.87,-1.25,2)
CALL SYMBOL (4.12+-1.25¢.2%:14HVs  SEQUENCE A+0.-14)
CALL SYMBOL(7.62» 1.25r.15¢1HL5%0.01)
CALL SYMBOL(2.77+-1.2%9.25+1H0+0.+14)
FEN1TV
CALL NUMRER(4.42¢-1.2%0,2%59FPN20.v~1)
[ LARLE Y AX1S
TFCTINI1004,1004,1003
1004 LONT INUF
CALL SYMROL ¢ 1,192,30.2»76HRELATIVE INTENSITY +90.+26)

60

0148680
014850
014900
014910
014920
014930
014940
014950
0149860
014979
014900
014950
015000
015010
015020
015020
01504)
015050
015060
(43 B3t ]
(¢} SIL H IS
108N
O1L16
RIS LN
[LO RS DA
015100
01LL30
01514v
015150
0149140
01517¢
015100
01517
[ RILD]
15210
L3 MRV
[ RAM I
01.040
01525
013260
015020
015200
01520
015300
015310
L] B Janv]
01,380
orexan
[s3 StRANY
(U Bk 2N
01527n
[Vl R AER
et
AREST I
RIEY R
A0 Y DUN]
X5 KR I

014
g

R
[ R
0140
TR
IRt

315640
(.3 &Y. N
CLhe &0
N7
o1
Dye
I} ’ ‘:. A




[

b £ AT A B

00 10 1006
1005 CONTINUE
FIDNO=ID
CALL SYMBOL(-1.2v1.19.2+26HRELATIVE INTENSITY
CALL NUMBER(-1.1v8.57,2¢FIDND,90.,-1)
1006 CONTINUE
LINEAR Y AXIS FEDUCIARIES
IF(TYFE-2)1020+200,1021
1020 DO 180 N=1,2
D0 180 Tat,59
A=, 05
IF(1.EN.S8(1/5))Ae,1
IFCI.EQ.10%¢(1/10))A=,15
b=

IF(K.EQ.2)A=12. A
IF(K.EG.2)C=12.
CALL FLOT(AsR/3)
CALt PLOT(C-R:2)
180 CONYINUE
LABLE Y AXIS LINEARLY .
CALL NUMBER(-.253-,1».290,+0.9-1)
DO 340 M=10.90.10
Y=
YY=,00%Y-,1
CALL NUMBER(-,45+YYs.2¢Ys0.0~1)
340 CONTINUE
CALL NUMBER (~.6507.99.2+1100,90,0-1)
GO YO 270
LOGARITHMIC Y AX1IS FEDUCIARIES
200 DO 240 .i=1.2
PO 260 K=1.2
PO 210 HMA=1,4
PO 210 N=1,4
AMA=MA-1
AxM
A=A, %ALDG10(. 12A41,4.50AMA)
FR=K
A=A+4,XFK-4,
Fd=d
B=11.95%FJ-11,95
C=p+ .09
CALL FLOT(B:,A,3)
CALL FLOT(CrA»2)
210 CONTINUE
DD 220 MA=3,4
Do 200 M=2,8,2
A=M
AMA=MA
A=A, 4ALOGLO( . 15A+ANA)
FR=K
A=A XFK--4,
Fi=4
R=11,90%FJ-11.90
Calt, !
CALL FLDY(B+A+D)
CALL PLOT(C,A»2)
220 CONTINUE
0o 230 M=1,8
A=M
A4 AALOBIOTAL .Y
FK=K
A=A+4,4FK -4,
Fa=y
bx11,B0%FJ-11.80
iy .2
CALL PLOT(R)AT)
CALL rLOT(CrA»2)
230 CONTINUE
DO 40 M=3,2
A=M
A=4,2AL0G10(A+.5)
FK=K
AnA L4, RFK-4,
Famy
Re1g,858FJ-11.P5
C=R¢ 15
+CALL FLOT(R+A+3)
CALL FLOT(DsA 2}
240 CONTINUE
nn 2450 M=1,3
A-M
A=4, RALOGIOCA A, T)

NUMBER »90. ¢ 26

015710
0197,
L] Repaiy)
Q1% "an
(L} B ]
3 B
015 .
Qi o
LY LA
[
DN R
[ZE R
B SSIT
L2 MERTE
Y LA
(¢ T
DN Rt
(LB R INA TR
B3 AU
GLe iy
Ogte g
[ SrR
o3 RV
(43 RANE I
(13 )
015,72
[ SR
1S i
08t .-
QL& Vs
01401
Oletr e
O1A
Ot440
(43 o
D44 s
Ofac o
(R ICNE
Qe e
O1agen
e
Crad,
gt
O1e
[ 1N Y
cisg
Creg ot
Ofe e
RS B
014,
AN
“ra

|l

wis
Y
e .

B v




"

2%0

240

i10

101

FN-R

A=A14,.8FN-4.

FJa

R=11.858F J-11.85

C=h4.13

Catl FLOT(B,A/Y)

CALL FLOT(ChAL DY

CONT ENUE

A4,

Fo-

B:1l.7%8F 0-11.75

C=R4.,25

CaLl FLOTCE ALY

CALL FLOT(C AP 2)

LONTINUE

LARLE v AXIS LOGARYTHMICALI Y

o 310 H-1,9

FEN- M

Y=4.¥ALOG1O(FFN)-,08

CALL NUMBER(-.2¢Ys . 159FFNeO,e~1)
CONTINUE

0O 320 M=10,90,10

FFN-M

Y=4,8ALOG10(FFN,-.08

CALL NUMRER(-.359Ys . 15eFFN+ 0.0 -1)
UONTTHUE

CALI. NUMBER( -.5+7.9237.1%+100.¢0.4-1)
G0 10 270

CONTINUE

C1ARLE Y AXIS FOR SGQUARE ROOY

1022

CAll NUMRER(-42¢-.08r015%+0,¢0.9-1)
1O 1022 M=10,90,10

FrNeM

Y- ,A8SORT(FFN)-.08

CALL NUMBER(-.3%5,Y¢.15:,FFNyJ.r-1)
CONT ENUE .

CALL NUMBER(-,5¢s7.92+.15+100,¢0.,-1)

(0 SAUARE ROOT FEDUCIARIES

1028
270
400

a0

-

407

a0,

~

404

404

40%
407

PO 1020 K=1,2
0N 10268 I=1,99
A=.05
IF(MON(I+5) . £EQ.0)A<. 1
IF(MOD(E.10) . EQ.0)A=, 15
Bl
B~ .B¥SART(B)
c-0.
TE(NEQ.2)A=12, -4
TF(NLEQ.2)C=12,
caLl FLDT(A,P+ )
CALL FLOT(CsB¢2)
CONT INUE
CONY INUE
CONTINUE
IFCINIM.EQ.0)G0 TO 402
FLGT
17:3
YHAX =0,
Bo 401 T=1,IDIM
TF(YARKAY (L) JGT . YHAX) YHAX: YARRAY (1)
CONTINLE
0N 407 1=1.700M
X-1 1
PIM THTA-1
X:rhe 12,7001
IFCIdEF 2Y400-403,404
YsYARKAY(I) $ (6. /1HAX)
G0 11 404
IFC/AKKAY (1) .) )1 YHAX /100, ) YARRNY (T ) - YMAX/100,
Y A, 0ALDGLOCTOO0 E(YARRAY (1) /YMe X))
6010 404
ITCYARRAYC(I) ot T 0 YARRAY(T) 0,
Y8, 880RTCYARKAY (1) /YMAX)
IFCY. L.1.0.)Y=0,
CaLt PLOT(X Y IT)
1f=7
CONT [NUE
RFTIIN
ENp

62

PONRON P R o=

016550
0146%640
016570
016580
0165°0
016500
0165t
Ol8c.
O1é¢ 30
Otee 4”
0164
014 0
OrAas )
a14-19
Dlaé -

N} ~ T
1Y S
Q36700
01673
[t} IR

Q14720
QLeitns
14010
D1ée
0163230
014640
016730
016740
01467/0
0146R7O
Q1687
1650
014710
01692C
016939
014940
014F50
014960
014970
01670
01655
017794
017010
01707
017 1)
01704
QL7e*
017
Ny
(£ IR
YA
LY I B
IRSRIN
[ T

[ I
N4
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AFLOT

SUBROUTINE APLOT(NE,ND)

DIMENSION IF0(3)sB(120)

COMMON Y(300),X(300),YW(300),2(801),2W(B0L),T(19) DUM(BOL)
DATA TFO/710HCEXs T30 21X s AOHFS, 201X e 12y LOHLIAYL | Y4

NE=NUMRER OF ELEMENTS IN ARRAY TO Be FLOTTED.
Y=ARRAY T0 BE FLOTTEL,

NUMBE & OF [ECANRES FOR LOG PLAOT.

NDrO MANES | INFAR PLOT.

ND=NEGATTVE GIVES THAT FRACTION OF A NECAIM .
CAMLL AFLOT(-1,DUMMYINSIZE) TO SET WIDTH OF #LOT,
DEFAUL T VALUE IS 120 SPAFFS,

MAXTMIIM WIDTH TS 120 SPACES,

LATA AO/IH /,AL/1H,./

NSTZE <100
SI2E=NGI7E
YM:0,

DO 10 N=L+NE
YM -AMAX1 (YM»Y(N))

IF(ND.NE.O)V=NSIZE/ND

IF(NI.LT.0)F=~-NSIZEXND

PO 40 N=teNE

YN=Y(N)/YM

IF(ND.EQ.O0)GO TO 21

YN=AMAX1 (YN, .000000001)

NY :ALOG10CYN)$F4SIZE+1,000001

60 TO 22
NY<=STZE*YN+1.000001
NY=MAXO(LsNY)

NY=MINO(NSIZE+1NY)

NSIZE1=NSIZE+1

I 30 J=1/,NSIZE}

B =A0

BINY)=AL

YN=ABRSCY(N))

YN=AMAX1 (YNe . 000000000001 )

JAL=ALOG10{YN)+1.0000000041
IAL=31-TAL
TAL=MINO(314IAL)
IFCIAL.LE.28)G0 TD 37

CALL MXFUTX(IALsIF0(2).4)

WRITE(Sy IFOINsY(NI 2 (B(J)eJuloNY)

GO 10 40
NYN=Y{(N)

WRITE (S 292ININYN (R ¢ U1 4NY)
FORMAT(1Xs13,1X»15,1X,121A1)
CONTINUE

CONTINUE

CONTINUE

CONTINVE

CONT {NUE

CONTINUE

RETURN

END

AL2

SUBROUTINE AL2(N1+N2»NSTR)
DIMENSTON NSTR(B)

COMMON Y{300),X(300)»YW{300)+Z(H801) s ZW(BOL)»T(19) ) DUMCEOT)
WRITE(4+201)
FORMAT (1Xs LIHENTER PROGRAM)
NUM=1

[0 110 NN=N1,N2

CALL TSNNC(NNy #1 IDUMNY)

DO 100 N-i, 149
(a300¥NENSTR(NN)~301
ISNMAX=0

00 20 K=1+300

I1=14K

CALL ISNN(IT,-1 (SN}

IF CIGNMAX.L T, ISh) ISNNAX=ISN
Y(K)=ISN

IF CISNMAX.LLE.0)80 TO 105
CALL SMOOTH( 300,11)
NID=3O00RNNEN

CML OWFLL  NUMINID,300)
CONTINUE

CONTINIE

FRINT OSeNNoNoNUM

017360
01737¢
017380
0173%0
017400
017430
017420
Q) "4t
01740
01744
017400
017470
O 7ARD
017490
017500
Q17510
0317520
017330
017540
017550
017540
012520
017580
017590
0126090
017410
017620
017430
017440
017450
017660
01746720
017480
0176%0
417700
017710
012720
017230
017740
017750
017760
012770
017780
0177270
017800
417810
017820
017830
017840
017850
017840
01/7R720
017870
N1 7A%0
017900
017910
017930
017940
017950
017940
012970
017980
017990
010000
010
athore
018030
O1ROAO
aLn,0
atioao
olgoso
o1808n
010090
018100
016110
016120
018130
018140
01 Sy
018140
18170
QiR1nn
[ TR
DENIRIT




208
1o

Izlslizlnl 3}

30
40

Lo
&0
100

D4

[} Y
{0 NO
[S §
(

41

FORMATLIX,316)
CONTINUF

CALL ENDPLT
RETURN

END

SMOOTH

SURROU T INE SHOOTHC(  NDIMeNSH)
COMMON Y (300) X (300)rYW(300)+Z(B02)ZW(B01)T(19),5(801)
IFCNSM.LE.L) GO TO 100
N=NSH/2

FNSH=NE2+1

DO 10 K- 1N

R2:Nthtl

K3=NUIMIK-N

SIK$1)=Y(N3)

S(N2)=Y(N)

DO 40 I=1+NDIM

DO 20 K=1+N

S(K>=S(N1)

S(N#1)=Y(T)

Y(1)=0,

DO 30 h=1,N
IF(I+K.GE,NDIMI1) GO TO 40
YCD =Y (I)+Y(I+K)

N1 =NtT -NDIM+1
NE-MAXQI(NL+ 1)

N1 -N#NL

DU 50 KN=1/NL

YOI =YCI) 5 (KD
YOI)=YCU) /P NSM

RETURN

END

QuFL

SUBRNUTINE QUPL( NO+IDy ZE)

ARRAY IN

OF FLOTS QUTPUTTED EXCEFT MAN: NO=1 AT FIKRST ENTRY
OF FLOT IN

IZE OF Y ARRAY

UGINENSION PROGIDC(D)

COMMON Y (300)sX(300)¢YW(300),2(801),26(801),T(19)DUM(BOL)
FROGIDC(1 ) =10HKTITROSSER

FROGTE(2)=DATE (DDUM)
FROGIN(I)=TIMECTDUN)

ICOCNDLFR, DCALL CRIPLY(FROGIRe1.¢17.)
IF(NO.EQ.1)CALL PLOT(3.45:0.9-3)
IF(NO.FQ.1)60 TO 41

IF (NGO (NO/4)24.EQ.1)CALL FRAME(4.1%,.5)
IF(NO-(ND/4)44.E0.1)G0 10 41

CALL FI.OT(4,25+0.9-3)

FID=InR

CALL FLOT(-4.5.4»3)

CALIL FLOTCO,0.4:2)

CALL FLOT(0,+10.4+2)

YMAX=0,
PO 1 T=1,12€
1F(Y (12.8T.YNAX)YHAX>Y r

CONTINIF

TFCYMAX,1 F.0.)G0 T0 3

CALL NUMDER(-2.0-049.2+FINe0.9-1)
Calll SYMROL(~3.+0.0,.2¢GHYHAX10, %)
CALL NUNBEK(-2.¢0:9.2/YNAXsOu» -1)
11-3

DO 2 T-2,17€

YY= A, 8Y (1)/YMAX
IF¢YY.6T.0.)YY: 0,
Fl:1-1
FIZ2-12€-1
KX=,4¢10.8F I/F 12
CALL FLOV(YY o XX, IT)

[ 8 b

CONTIND
HO N

CONTINY
Rt TURN
END

018210
018270
018230
036240
018250
018270
018280
018290
018300
018310
018320
018330
016340
018350
018340
0183/0
018380
018390
018400
018410
018420
018430
018440
018450
018460
0168470
018480
018490
018500
L2 §2 R R
0185,20
018530
018%40
010530
01BIAC
018570
018590
018400
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FROGRAM SLITCINPUT DUTFUT» TARE e TAFES&=OUTIFPUT + TAFE7)
DIHNFNSTION X(100)52(100):v(10), (10D »1i(L0) s DACT?
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30 CONT I NUE
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FUNCTION FUN(N»Xe24V)
DIMENSION X{1)e2013e071)
TaVU(1) ¢ CaV(2d 8 W=V(3) 8 Auvi4) ¢ RNsN ¢ ZA=O,
" 10 T=1.N
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ZAJA/RN
YA 0.
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RETURN
END
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